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Abstract

Technology in education is becoming more and more common in the digital era that we now live
in. The purpose of this literature review is create awareness of students and teacher’s feelings
towards technology in education. In addition to their feelings, an abundance of positive ways to
integrate technology in the educational setting were also identified. The ways to use technology
in the classroom include play, digital storytelling, games based learning, blogs, coding, robotics
and virtual field trips. Teachers can also use technology to make significant changes to their
classroom settings by flipping the classroom, making their classrooms one to one, and
differentiating digitally. A close look at drawbacks of technology use in education according to
professionals in the education setting rounded out the review. Teachers feel that some challenges
include cell phones, lack of policy, and lack of help from technology departments.
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Technology Use in Education by Students and Teachers
The No Child Left Behind Act of 2001 states that every student should be literate in
technology by the eighth grade (Padron, 2012). Math teachers are being emboldened to change
their curriculum to the implementation of more technology in the classroom (Padron, 2012).
There is an unclear relationship between the teachers' educational practices while using
technology, effective technology integration, and technology integration in different subject
areas (Howard, 2015). However, the integration of technology is something that is being pushed
by national governments and there is a need to pay attention to promoting technology in the
classroom (de Koster, 2017). In order to fully understand technology, it is vital to examine
integration practices by teachers (Martin, 2015). Research is needed to identify if technology
belongs in the classroom and what benefits come along with the use of technology.
The purpose of this literature review is to show the benefits of using technology in the
classroom along with some of the challenges faced. The majority of the literature review will be
geared towards the positives of using technology in the classroom. Some topics that will be
addressed include teachers and students’ feelings towards the integration of technology, a variety
of ways that technology is being used in classrooms around the world, the benefits of the flipped
classrooms, one to one classrooms, and digital differentiation.
The literature review will also identify some pitfalls of technology in the classroom.
Some of the pitfalls discussed in the literature review include cell phones, lack of school policy
and lack of help from technology departments. The review will conclude with where future
research is needed.
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Review of the Literature

Educational Leaders/Students Viewpoints on Technology in Education
The world is changing due to society's fast paced use of technology and information.
Current students will live in a future that will be driven by technology, which means that change
is coming for education leaders (Preston, 2015). Technology leaders in education can be
identified as support personnel, teachers, and administration (Hineman, 2015). How educators
perceive technology in education differs by subject area and their perception of the integration of
technology is not clearly understood because each subject has a different set of learning
outcomes (Howard, 2015). Educators have slowly begun to adapt their teaching practices to
accommodate the integration of technology, which has made some teachers fluent in technology
use, yet some still struggle and lack the confidence necessary to use technology in the classroom
(Martin, 2018).
Research has been conducted across multiple subject areas to identify some math,
science, technology, and special education teachers' feelings towards the use of technology
(Mohamed, 2018; Berlin, 2012; Badia, 2019). To begin the examination of educational leaders'
beliefs, it has been found that special education teachers are more apt to accepting technology
when they can connect it to their daily teaching routine (Mohamed, 2018). Although special
education teachers have technology in their classrooms that does not necessarily mean that they
are confident in using such technology and believe that they need more training and experience
using technology (Mohamed, 2018).
Special education leaders are not alone in the feeling of uncertainty. Teachers'
motivations to integrate technology are led by their feelings and a positive way to make teachers
feel confident about integrating technology is to provide specific support such as a peer
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(Howard, 2015). Experienced teachers are being asked to be efficient in using technology with
differing experiences in technology use (Hineman, 2015). It has been concluded that in order for
students to benefit in a technology based learning environment the most, principals themselves
must help teachers, encourage the collaboration between teachers, and provide positive role
models of what good teaching looks like while using technology (Hineman, 2015).
Teachers' viewpoints on technology integration are not solely based on themselves.
Students are meant to benefit from the use of technology in the classroom. The types of
technology available for students and how students use technology also play a role in how
teachers feel about technology integration. For example, how students use technology in an
engineering course outside of the classroom promotes the hesitant viewpoint for educators
(Gyllen, 2018). Students do not do the recommended reading using the eTextbook outside of the
classroom and spend the majority of their time working on homework problems or studying for
their test (Gyllen, 2018). It was also indicated that students who are more comfortable using
technology will use technology for other purposes besides the sole purpose of using it for their
classroom work (Kay, 2016). These uses may have an impact on teachers' feelings.
Students are being prepared to positively participate in a global economy by learning
math, science, and technology (Berlin, 2012). The educators teaching these subjects seemed to
have different feelings towards technology integration than special education teachers. Science
teachers in Utah tended to have a constructivist approach to teaching with technology and tended
to use it most to present information to the class (Badia, 2019). Pre Service STEM teachers at
Midwestern University approached using technology in their educational practices with a
positive attitude (Berlin, 2012). Findings from a study from five different types of schools
suggest that technology in the classroom is irreplaceable and that teachers view the integration of
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technology with high importance, especially after being supported in the use of a specific type of
technology (de Koster, 2017). Ultimately, the support teachers receive when it comes to
technology integration and the subjects they teach do have a direct correlation with their
readiness and beliefs in regards to integration and readiness (Howard, 2015; Hinneman, 2015).
It is important to also identify what students' feelings are towards using technology in the
classroom. Over 200 3rd grade students were interviewed after their completion of computer
science lessons. The results from the study were overwhelmingly positive for nearly all of the
students and even the students who did not have positive feelings towards the computer science
lessons experienced feelings of neutrality (Tran, 2019). In addition to the positive feelings,
students were able to make connections between computer science lessons and day to day
routines of everyday life (Tran, 2019). By introducing technology into the learning process
students’ engagement levels rise and puts them in the driver's seat of their own learning (Preston,
2015). Some examples of how technology motivates students and promotes positive feelings
towards learning include the use of science apps in science class, using iPads to communicate
with non-verbal special education students, and using an iPad for digital notes in the general
education classrooms (Preston, 2015).
A more recent technique to promote positive feelings towards the use of technology
includes “flipping the classroom”. Flipping the classroom calls for students to complete certain
work at home, while completing problem solving in an active environment during class time
with peers (Cukurbasi, 2018). By flipping the classroom using LEGO applications, the teacher’s
role differs from the traditional role of teaching to creating videos for students to watch and
being present during their active learning to give guidance (Cukurbasi, 2018). Upon completion
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of the LEGO applications assignments students felt like learning was fun, boosted their
motivation and any negative perceptions were shifted to positive (Cukurbasi, 2018).

Benefits and Ways to Use Technology in Education
Play
When it comes to the benefits of using technology in education there are benefits for both
teachers and students. The way that teachers teach and students learn have changed due to the
amount of touch screen technology available for students (Disney, 2019). Kids today see adults
using technology daily, which means that kids use technology to make meaning of the world
around them (Disney, 2019). When preschoolers used touch technology in numeracy learning it
was found that their scores improved, resulting in the conclusion that students can use touch
technology to showcase problem solving skills and improve their numeracy knowledge (Disney,
2019). Clear evidence was found that preschool students were engaged in specific subject matter
content, presented with enhanced subject matter, and built on their prior knowledge by using
touch screen technology (Disney, 2019).

Digital Storytelling
Digital storytelling is another way to generate creativity and motivation in students.
While using different forms of technology students engage themselves in creating digital stories
where learning is mixed with technology skills to express themselves (Lui, 2018). The learning
experience is unlike any other while students are using different skills to tell stories, adding
multimedia, and arranging ideas appropriately to effectively communicate personal stories (Lui,
2018). Another benefit to digital storytelling is that it allows learners to be in charge of their own
learning process by letting students participate in exploring their interests (Lui, 2018). Creativity,
language performance, and student motivation are all ways that digital storytelling positively
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influenced elementary students, but there was a specific correlation between elementary students'
motivation and their level of creation (Liu, 2018).

Digital Badges
A relatively new way to enhance learning outcomes in higher level education students
that are getting more awareness is known as digital badges (Carey, 2018). If lifelong learning is
the goal, then instructional digital badges are highly effective because they increase motivation
in students, avoid the traditional letter based credentials received upon completion, and provide
more instructional support for students to improve their learning experience (Newby, 2020). In
addition, informal learning is encouraged outside of the classroom walls by the use of digital
badges (Carey, 2018). Badges are received after students complete a specific required task,
demonstrate mastery, or reach a specific performance benchmark (Gibson, 2015; Newby, 2020).
A digital badge is more than just a symbol of completion because it can also be used by
students as a natural pathway with clear directions on how to achieve a specific learning outcome
(Newby, 2020). Students that know the direction they need to go tend to be spirited to take the
appropriate steps needed to plan out how to achieve learning outcomes (Carey, 2018).
Traditionally, students' work is submitted and a letter grade is received for their work, but with
digital badges students can submit their work and see where it does/doesn't meet the badge
requirements, then make multiple revisions where needed to receive the badge (Newby, 2020).
When it came to resubmission, students that worked in groups to receive badges received
feedback not only more often, but it was also more personalized (Newby, 2020). Once the badge
requirements are reached and resubmission is no longer needed, students can digitally display
badges on a profile or personal portfolio (Gibson, 2015). Digital badges when accompanied with
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a leaderboard can look somewhat like a game and allow students to compete with one another in
a controlled educational environment (Gibson, 2015).

Games Based Learning
Digital assessments have come a long way since the 1970’s-1990’s where students
answered multiple choice questions on a computer with a positive attitude and favored these
types of assessments over paper and pencil (Shute, 2017). Since then, advancement in
technology and thinking has changed the way learning and assessment occurs in the classroom to
a more personalized approach through games based learning (Shute, 2017; Persico, 2019).
Games based learning can be defined as using technology to learn or receive instruction rather
than the use of games for entertainment (Persico, 2019). Games based learning is considered a
highly effective way to gauge where students are at academically due to the fact that they are
ongoing assessments (Shute, 2017; Vanbecelaere, 2020). These ongoing assessments are not
limited to the classroom setting because with the use of digital games, learning can occur
anywhere, even in an informal learning environment (Persico, 2019).
Games based learning is tailored to today's learner by engaging them by the use of
instructional design, games, and technology (Videnovik, 2020). Gamification can increase
student achievement by using game scenarios, rewards, and incentives for completion
(Videnovik, 2020). While learners are engaged in games based learning they are receiving a
personalized form of learning and are developing a wide range of skills (Persico, 2019). Not only
are students receiving personalized learning, but they are also receiving personalized support and
feedback that results in the pertinent challenge level (Shute, 2017).
The intention for games based learning is that feedback is meant to be used immediately,
progress within the games is meant to be kept track of, and that games are data driven to ensure a
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blue ribbon learning experience (Shute, 2017). Due to the fact that games can be played
anywhere and can be played at their students' own pace they are motivated and engaged during
play with constant adult supervision (Giannakas, 2018). Technological advances and games
based learning are causing a change in how we learn outside of the classroom and are
transforming how we communicate and work together with others (Giannakas, 2018).

Blogs
A collaborative tool that has been increasing in popularity due to its supportive
characteristics that promote students active learning is blogs (Jimoyiannis, 2012). Blogs have a
personalized approach and are being implemented in the educational setting to exchange ideas
and to reflect on course content (Stonehouse, 2012). In addition, blogs have also been viewed as
user friendly, enhance learning, and support peer interaction (Marín, 2020).
Key skills involved with blogging include, but are not limited to critical thinking,
reflection, self-assessment, peer interaction and collaboration (Marín, 2020). When engaging
with other students through the use of blogs, students are promoting a higher order of thinking
and continuously transfer ideas from learning events to solve problems (Stonehouse, 2012).
Proof of engagement is in each students’ response to a classmate when they respond and validate
or question content within the blog post (Stonehouse, 2012).
Blog posts give students an opportunity to express themselves to a specific audience and
receive feedback (Stonehouse, 2012). When students receive feedback from other students, a
wide range of emotional responses occur ranging from surprise to confusion (Stonehouse, 2012).
Students prefer open ended questions that promote dialog between multiple students that might
not occur in face to face settings and appreciate the time to reflect on thoughts before posting
responses (Stonehouse, 2012). Some students feel that blogging gives them a positive sense of
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accomplishment when sharing beliefs and knowledge with other students in a professional
manner (Stonehouse, 2012). Even students who do not have any previous experience using blogs
demonstrate a high level of interest to participate in blog activities (Jimoyiannis, 2012). In a blog
community each student has the chance to be influential to the group (Jimoyiannis, 2012). For
these reasons, blogging is a favorable technology based tool to promote informal learning in a
personalized environment (Jimoyiannis, 2012).

Virtual Field Trips
The use of virtual field trips in the classroom setting has been gaining ground since the
1990’s (Han, 2020). Virtual field trips can be defined as a way for students to interact with a
computer generated environment that replicates or is a visual image of a real place (Han, 2020).
Students seeing an actual place virtually without actually being there is a huge part of the virtual
field trip experience (Han, 2020). Virtual field trips are a way to promote the use of technology
and get away from the sedentary traditional classroom setting by engaging students in active
learning (Norris, 2015). Researchers have included interactive whiteboards, televisions,
desktops, touch screen devices, and head mounted displays as ways to experience virtual field
trips (Han, 2020; Norris 2015).
When it comes to comparing all of the different types of experiences, some students feel
like immersive virtual field trips using head mounted displays gave them a sense of actually
being in that place, while others felt like more traditional virtual field trip avenues (interactive
whiteboards, televisions, desktops, touch screen devices) gave them more of a life like
experience (Han, 2020). At the high school level, students are able to achieve learning objectives
and retain knowledge after virtual field trips (Mead, 2019). In regards to the subject of science at
the high school level students reported that they enjoyed going on the field trip to see new places
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and that the experience was engaging (Mead, 2019). In addition to being engaging, some field
trips are near impossible to go on due safety implications, distance, or price, which makes virtual
field trips a huge benefit (Delacruz, 2019). Virtual field trips can be created by a classroom
teacher or found pre-made, however it is recommended that teachers take the time to create their
own virtual field trip to tailor it specifically towards their students (Delacruz, 2019). For these
reasons, regardless of the technology used for virtual field trips they allow students to visit
distant places, help students explore previously impossible destinations, and use problem solving
skills along the way (Delacruz, 2019).

One-To-One Classrooms
Traditionally, schools have been ruled by paper and pencils, but when a school is
digitalized, teachers and students are changing how they teach and learn (Kroksmark, 2016).
When a school is one to one, every student and teacher has their own technology to use
continuously in all school subjects, the technology is connected to the internet, and technology
can be taken home (Kroksmark, 2016). According to an abundance of self-reported evidence,
Maine’s middle schools have succeeded in the implementation of a one to one laptop program
that is increasing and enhancing student learning (Kroksmark, 2016). Evidence also shows that
one to one classrooms are more directed towards being student centered and individualized
(Zheng, 2016). Student motivation to do school work also increased and the classroom
environment became more fixed on the learning at hand (Kroksmark, 2016).
The teacher's role in a one to one environment has changed from being able to plan for all
students doing the same thing at the same time to giving an overview and following up with
students to see if they are meeting their goals (Kroksmark, 2016). Personalized student feedback
in one to one classrooms is conducted more often than in classrooms that are not one to one
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(Rosen, 2012). Students in a one to one environment are learning differently by choosing the
avenue in which they learn and are most comfortable with (Kroksmark, 2016). Students are also
encouraged to work together and ask each other questions, while the teacher is observing and
engaging in student learning both in person and using their own technology (Kroksmark, 2016).
The relationship between teachers and students as well as home and school has improved
because of the one to one learning environment (Zheng, 2016). While students are one to one it
was observed that they interact more with their teachers than students in classes that are not one
to one (Rosen, 2012). In a study that compared students' unexcused absences from the beginning
of the year to the end of the year, students in one to one environments decreased where the
control group increased (Rosen, 2012). While teachers are engaged in monitoring students they
change their instruction based upon what they see from the students in real time (Rosen, 2012).
Due to the change in teaching and learning in a one to one environment it is encouraged that
professional theories get re-evaluated and become more flexible with the change in today's world
(Kroksmark, 2016).

Flipped Classrooms
The trend of using technology in education has led to a rethinking of how the traditional
classroom is utilized (Blair, 2015). The rethinking of the traditional classroom has led to what is
now known as the flipped classroom, which means that the content being taught in the class is
presented to students digitally outside the classroom, then problem solving or group activity is
done in class where the teacher can be more hands on (Blair, 2015). The flipped classroom
combines direct instruction and a learner centered approach in an in class face to face
environment and an online environment (Mohammed, 2018). While students are engaged in
lessons online they are in control of where they learn and the pace of which they learn (Asef-
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Vaziri, 2015). Traditionally class time has been where content is delivered to students, however
when the classroom is flipped teachers no longer spend class time delivering content, but instead
focus on active learning, group problem solving, case studies, and real world applications (AsefVaziri, 2015).
In order for the flipped classroom to be successful teachers must value formative and
summative assessments, face to face activities, and provide students with collaboration
opportunities to allow students to learn from each other (Blair, 2015). Students need to be
motivated to complete their outside the classroom teacher delivery of content by games based
learning and collaborative projects (Blair, 2015). Teachers spend a large amount of time creating
digital content for students to watch outside the classroom, but found that spent less time
preparing for in class activities, they spent less time correcting students' errors, did not have to
catch students who missed class because the content is online, students were more actively
involved during class, and teachers got to know student’s successes and struggles more (Blair,
2015; Asef-Vaziri, 2015).
There have not been many studies conducted on academic achievement in flipped
classrooms, but instead have focused on how student’s thoughts and feelings towards the flipped
classroom (Blair, 2015). Students feel like they are in the driver's seat of their own learning
because of the flexibility when and where to watch content (Blair, 2015). In addition to the
flexibility, students like using video to watch lessons and feel like class time is now utilized
better due to more in class activities where teachers can be hands-on with helping students learn
the content being delivered (Blair, 2015).
In traditional classrooms students come to class to listen to lectures and have access to
materials for the class whereas students in a flipped classroom show up to class to apply what
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they have already learned (Blair, 2015). When it comes to learning in the flipped classroom,
viewing content online is not enough to guarantee learning, which means that students must take
the learned online content and apply it in the classroom setting (Blair, 2015). Even though most
of the materials for a flipped classroom are online, students still value class and show up to
participate in the classroom (Asef-Vaziri, 2015). When students show up to class in a flipped
classroom they are likely to retain information better due to the hands on approach by their
teacher and be more engaged (McNally, 2017).
The student centered environment created by watching videos prior to class levels the
playing field among students and allows for a more personalized in class learning experience
(Videnovik, 2020). When it comes to learning outcomes and student investment, students seem
to perform better when the entire course is flipped and not just part of it (McNally, 2017). Due to
the newness of flipped learning and some students' preferences to learn in the classroom, they
may be hesitant to buy into the flipped classroom and may view it as confusing or unorganized,
however this should not stop teachers from flipping their classrooms (McNally, 2017).

Coding
Most of jobs require employees to use technology, which means that basic coding skills
are becoming more unavoidable in the workplace (Videnovik, 2020). In today's society being
able to code is very important, labeling it now as a key 21st century skill (Dohn, 2020).
Computational thinking and basic computer skills computer science and programming are being
integrated into school systems in different countries around the world as an introduction to
coding (Dohn, 2020). There has been a large undertaking to gain the interest of young people to
take up coding by developing tools and activities that are essential parts of their lives by using
technology that they’re familiar with (Dohn, 2020; Videnovik, 2020).
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One way to gain the enthusiasm, creativity, and motivation of students is through the
visual coding environment of Scratch (Dohn, 2020). The coding environment was deemed
Scratch because of the way users are encouraged to use existing code to start a new scheme, mix,
or build on other users' work made public on Scratch (Dohn, 2020). Scratch is being integrated
into multiple subjects such as math, science, and art (Dohn, 2020). It has been shown that
Scratch is extremely useful in the mathematics classroom and has a positive effect on students'
learning when students develop math games by combining mathematical thinking, problem
solving, and coding (Dohn, 2020). When studying the effectiveness of Scratch compared to other
entry level coding platforms Scratch not only generated a higher level of intrinsic motivation for
students, but also resulted in better student performance (Dohn, 2020).
In some cases, student motivation is not increased due to the stress between school
activities and student free play by using Scratch where students reach goals they have created
themselves instead of repercussions created by teachers if students do not reach the desired
outcome (Dohn, 2020). If teachers do not present Scratch to students in a format of tinkering and
use problems that generate intrinsic motivation, then Scratch can have a negative blow to
students' interest due to the controlled environment of learning tasks created by teachers (Dohn,
2020).
ScratchJr is the same tablet based programming environment as Scratch that is meant for
older students, but can be changed to be directed towards students in grades kindergarten through
second (Strawhacker, 2019). Some of the benefits of ScratchJr for younger students include
block coding characters to move in fun ways, differing instruction difficulty, and unique projects
that make ScratchJr intriguing (Strawhacker, 2019). Children engage with ScratchJr and are
introduced to ideas about computer science in many ways including classroom lessons directed
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by the teacher, less structured GBL, and free play (Strawhacker, 2019). Due to students showing
know-how and creativity while coding, teachers can use computer programming such as
ScratchJr to support other ways of thinking and problem solving skills (Strawhacker, 2019).
Computer programming should be a requirement for general education in primary school,
secondary school, and beyond (Strawhacker, 2019).

Robotics
The once industrial workplace has changed from doing the same work daily to a global
workplace that is ever changing and fueled by creativity, knowledge, and modernism (Nemiro,
2017). Due to the change from industrial to global workplace a different set of skills are now
needed that generate creativity, problem solving, and the ability to use new knowledge (Nemiro,
2017). With the advancement in technology in today's society, it is estimated that 65% of
students going to school today may have a job that is not out there yet as an adult (Kazakoff,
2013). This means that it is important that parents, families, and schools provide digital devices
for children to begin to understand at a young age (Kazakoff, 2013). Digital devices are
important for younger children because data is presented differently by sounds, pictures, and
different multimedia representations (Kazakoff, 2013).
One way to get students to use digital devices and help form concrete ideas is through
programming robots (Kazakoff, 2013). When it comes to robots in the classroom there are many
benefits starting with helping students gain a better understanding of math concepts (Kazakoff,
2013). Sequencing is another benefit to robotics and an increase in students' sequencing ability
can be confirmed after just one week due to the relationship between sequencing and the way
children tell stories (Kazakoff, 2013). The by-product of robots in the early childhood classroom
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is excitement because it allows students to be engaged in active learning that is applicable in the
subjects of math, reading, and even life (Kazakoff, 2013).
Students' motivation to use robots continues to gain tread showing to have a large impact
on education in not just its own field, but throughout multiple subjects (Rihtaršič, 2016). It is
clear to students that there is an importance to learn about robots due to their potential latency in
the future (Rihtaršič, 2016). Due to the student’s self-awareness of the importance of robots, the
number of students that were motivated and the use of robots themselves, classroom discipline
matters were at an all time low, even for students that typically has discipline issues (Rihtaršič,
2016). The high level of student motivation and lack of discipline problems supports the notion
that robotics can be an encouraging educational tool (Rihtaršič, 2016).
While using robots, high energy levels were also witnessed especially at the beginning of
an activity that involved building a robot or programming a robot (Nemiro, 2017). Robotic use in
a classroom has a hectic feel to it while students work together in different spaces and oftentimes
have to verbalize instructions to teachers from a long distance (Nemiro, 2017). The use of pair
programming in robotics results in higher success rates in trouble shooting, achieving learning
tasks, and positive peer interaction (Zhong, 2020). A successful technique while engaged in a
difficult problem while building or programming a robot is to interact with peers to exchange
possible solutions for problems at hand (Nemiro, 2017). In regards to robotics use in education, it
is encouraged to have students work in pairs to achieve learning outcomes that were not always
achieved by students working individually (Zhong, 2020).

Digital Differentiation
Teachers have many responsibilities, but one important one is identifying and teaching
students that all read at different levels (Baron, 2019). When it comes to students’ literacy skills
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there are many reasons why they might struggle, which means that teachers need to be able to
accurately identify the area students need support (Baron, 2019). One tool teachers are using to
identify the needs of students is to use technology based literacy instruction (Baron, 2019).
Programs such as Aimsweb and Lexia Core5 Reading can be used to not only identify reader
portfolios, but also differentiate instruction for all students with reading portfolios (Baron, 2019).
It can be concluded that personalized instruction using technology is an effective way to increase
scores from Fall to Spring.
Online education is something that has taken off in recent years and with it came a
diverse set of learners (Beasley, 2017). To be specific, there are 400,000 students enrolled in
cyber schools and 2.5 million students taking online courses (Beasley, 2017). There is
contradicting evidence whether cyber schools are more beneficial than the school setting.
(Beasley, 2017). Regardless, with that many students taking online courses and enrolled in cyber
school there is clearly a need for teachers to differentiate (Beasley, 2017). Differentiation can be
defined as decision making in the classroom or online to meet the needs of all students (Beasly,
2017). Research can conclude that when teachers make professional decisions to meet the needs
of their students that it has a positive impact on their achievement (Beasley, 2017).
In the northeastern United States, 118 teachers from two Moodle based cyber schools
participated in a survey about how they differentiated in their online environments (Beasley,
2017). Survey results concluded that teachers look at differentiation from a couple different
perspectives that include both what students need differentiated and why students need
differentiation (Beasley, 2017). Although student’s complete assignments at their own pace
online it is not a one size fits all environment (Beasley, 2017). Teachers conclude that the content
presented to students online, the process in which they complete assignments, and the
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assignments themselves need to be differentiated (Beasley, 2017). Cyber schools are great for
challenging and supporting all learners in a rich environment that supports lifelong learning
(Beasley, 2017).
When it comes to digital literacy, students need more than a one size fits all model and
prior knowledge such as technology experience and exposure to digital genres (Martin, 2015).
Being able to write digital texts has become a priority in recent years for U.S. students because
of the ability to access information, accomplish goals, and build relationships (Martin, 2015).
Digital writing is preparing students to accomplish adulthood goals because digital texts are now
being used in the workforce, university classrooms, and leisurely due to the increase in
technology and globalization (Martin, 2015). Students today all have different experiences with
using technology, which means that there is a need for differentiated instruction when teaching
digital writing (Martin, 2015). Students need more than just exposure to digital writing tools
(Martin, 2015). For students with less prior knowledge in technology, digital writing instruction
creates opportunities tailored towards writing in a digital environment (Martin, 2015).
Education is always changing due to standards set by local and national governments
(Haelermans, 2015). Students that are low and high achieving are not being targeted when
teachers differentiate because differentiation is targeted towards the average student
(Haelermans, 2015). Differentiation in the classroom leads to increased student motivation, but is
hard for some teachers to achieve (Haelermans, 2015). Schools are feeling the need to change to
a digital curriculum to increase student motivation and lower dropout rates (Haelermans, 2015).
In a 12-week experiment, students studied biology each week in two lessons that were each 50
minutes long and after each 4-week block would take a pre-test to decide which level they were
at (Haelermans, 2015). Students in the 12-week experiment used digital instruction from the
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publisher, digitized sections of the book created by the teacher, and materials found on the
internet (Haelermans, 2015). During the class the teacher was available to answer questions and
give further explanation and every lesson began with a short introduction from the teacher
(Haelermans, 2015). Due to the teacher being present during class while students were
completing digital assignments, more questions were able to be answered compared to a
traditional classroom where there usually isn’t enough time after the teacher explains the topic
(Haelermans, 2015). It can be concluded that digital differentiation after student pre-test has a
positive impact on students' biology post test scores (Haelermans, 2015).

Challenges of Technology in Education
Cell Phones
With the emergence of mobile technologies such as computers, tablets, and smartphones
they have become a big part of our everyday lives (İ Bakır, 2017). These technologies have
crossed over into the classrooms to ensure an engaging learning environment, however there are
many meaningless uses for mobile technology in the educational setting (İ Bakır, 2017). By
allowing students to have or use their cellphones in class is leading to cell phone misuse (İ Bakır,
2017). Some other ways students are misusing their cell phones are engaging in inappropriate
text use, augmenting drug deals, and enticing a fight by gathering in large numbers with their
cellphones (Preston, 2015). It is believed that students have difficulty taking responsibility for
what they text and lack digital awareness when it comes to inappropriate texting (Preston, 2015).
Some schools are combating cell phone use. For example, In the United Kingdom it was reported
that students were not allowed to use cellphones in schools which resulted in high student
achievement on tests and exams (Fernandez, 2018).
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Teachers Technology Concerns
Some teachers are frustrated with technology use in the classroom due to the lack of help
from the school’s technology department (Alenezi, 2016). When looking at data where teachers
expressed their concern with technology support, the majority either felt that support was below
average or average while less than half of teachers felt like the support was excellent (Alenezi,
2016). Some teachers felt like there was a lack of training included with the way technology was
being integrated and was being presented to them in a figure it out on their own way which has
led to teachers being reluctant in trying new technology in their classrooms (Alenezi, 2016).
When it came to access to technology only there were a very low number of teachers who
felt like they could access technology whenever they needed it (Alenezi, 2016). Another obstacle
that teachers run into while using technology is too many security restrictions which make it
difficult to share information with students (Alenezi, 2016). Lastly, instructional time is so
valuable to teachers that they fear if something goes wrong while using technology that they will
lose that instructional time (Alenezi, 2016). Other concerns teachers had about technology
included cost, how to manage what students are doing on their device, and how hard it would be
to use the technology in the classroom (Vu, 2019).

Policies and Lack of Policy
On Prince Edward Island, not all schools have Wi-Fi due to the policy that computer
technicians do not support the use of student iPads, whereas schools that do not have Wi-Fi are
limiting students use of their iPad or device brought from home (Preston, 2015). Teachers are
prohibited from using social media to engage in in conversation with students, how use cell
phones at sporting events or field trips to keep in contact with students which contradicts school
policy (Preston, 2015). Lastly, students do not have enough storage on the school’s computers to
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do an assignment, save it, and hand it in (Preston, 2015). If students had access to the schools
drives they could upload a virus which means there needs to be a clear policy in place for cloud
storage in education (Preston, 2015). Digital literacy policies need to be enriched to support
students' school experience to ensure students are successful in an ever changing technological
society (Preston, 2015). In addition to student support, teachers need to provide the opportunity
to engage in professional development that focuses on digital learning, pedagogy, and teaching
(Preston, 2015).

Conclusion
The education world is an ever changing place. Teachers and students all have different
feelings towards the use of technology in the educational setting. Special education teachers are
more willing to use technology than some others, but a school benefits most when school leaders
themselves are engaged in the technology process and encourage other teachers. There was an
immense feeling of positivity when students were able to use technology in the classroom.
Students feel more engaged, have better behaviors, less unexcused absences, and have a better
connection with their teachers while using technology in the classroom.
There are many ways for teachers and students to use technology in the classroom.
Technology in the classroom can be used for play, digital storytelling, digital badges, games
based learning, blogs, virtual field trips, coding, and robotics. Some ways that schools and
teachers are implementing technology is by flipping the classroom, making their classrooms one
to one, and differentiating digitally. The use of technology in the classroom is encouraged due to
the globalized world that we now live in. Students today need to be prepared for jobs in the
future that are not yet there yet instead of traditional jobs that are likely to not be there in the
years to come. Students need to create, collaborate, and be able to effectively solve problems. By
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integrating technology into classrooms teachers can effectively prepare students for future
success.
There is an abundance of evidence promoting the use of technology, but there is still
some need for improvement. Cell phones are a part of who we are now. Therefore, they are being
brought into classrooms and sometimes used inappropriately. Some teachers feel like they are
being asked to integrate technology, then do not receive the appropriate support. Other teachers
felt that technology is taking away too much instructional time. Cost and how to manage students
on their devices were also a large concern for some teachers. Ultimately, schools' technology
policies need to be more clear in order for technology to be used successfully by staff and
students.
Future research is needed in a couple of specific areas. When it comes to flipped
classrooms, future research is needed to identify the best way to flip a classroom. In a flipped
classroom and one to one environment engagement levels rise. Future research is needed to
identify if the academic success is because of the use of technology or if it is because of the
curriculum and teaching practices being used along with the technology. Lastly, it is important to
conduct future research on successful teaching practices while using technology to help teachers
with the implementation process.
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